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@ Computer system for advanced financial applications. 

@ An advanced financial reporting and analysis software 
package is described. The package collects, organizes, 
manages and consolidates financial data and provides user 
defined capabilities for creating financial and corporate reports. 
Financial data is organized into four business classifications or 
dimensions: Schedule, Entity, Period and Type. Data Is stored in 
the system in such a way that all data associated with a 
particular Schedule, Entity, Period and Type is identified by that 
particular SEPT value. To accommodate automatic data entry, a 
mapping means or template is provided that specifies for each 
different input spreadsheet the location of the first data cell in 
the spreadsheet and the size of the spreadsheet. Data is read 
from the data store by various report and spreadsheet 
generating functions which convert data associated with 
particular SEPT values to desired output formats. 
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Description 

COMPUTER SYSTEM FOR ADVANCED FINANCIAL APPLICATIONS 

5 BACKGROUND OF THE INVENTION 

This relates generally to computer systems and more particularly to a computer software method and 
apparatus for advanced financial applications such as general ledger, inventory, accounts payable, accounts 
receivable, financial and management reporting, and financial analysis and consolidation. 

10 Corporate software systems generally are divided into two categories. The first, basic financial systems 
includes general ledger, accounts receivable and accounts payable systems. These systems include 
computer worksheets and data bases. The second, advanced financial systems and processes, uses 
information from the basic financial systems to perform financial analysis and reporting functions. 
At present many of the basic financial systems applications reside on micro computer software packages 

15 Worksheet applications allow the user to keep a two dimensional chart of his financial data on an electronic 
worksheet. Illustrative of such spread sheet applications is Lotus Development Corporation's LOTUS 1-2-3®. 
That program allows the user to set up two dimensional worksheets in the form of a grid made up of horizontal 
rows and vertical columns. Each intersection of a row or column forms a cell in which data can be stored in the 
form of numeric data (such as an account balance), text (such as an account name), or arithmetic operators 

20 (such as a formula which manipulates the contents of other cells). To enter data into a worksheet, the user will 
usually enter data via a keyboard, cell by ceil. When users employ LOTUS 1-2-3® to perform more detailed 
analyses it is likely that they have also created complicated strings of commands (i.e.. macros) to facilitate data 
entry, management and reporting capabilities. Since these macros have been created by specific individuals 
they can be difficult to revise should business dictate. More Important, because these macros are tailored to a 

25 user's personal needs, the application's usefulness across the corporation is limited. 

These spreadsheet programs are also limited by their presentation of data in two dimensional categories. 
This often requires considerable reorganization of the data before it can be used in advanced financial 
systems. 

Database packages such as Ashton Tate's dBASE III® allow the user to keep a financial data base. 

30 Frequently, this information is needed for use in a report having a format different from that in which it is stored 
or in a spreadsheet such as that generated by one of the computer spreadsheets. However, report generation 
can be tedious and a great deal of data manipulation must be performed in order to load data from a data base 
into an electronic worksheet. For example, to load data from a data base to an electronic spreadsheet, the 
user must convert the data into an ASCII file and subsequently download it into an electronic worksheet. When 

35 data is downloaded into a worksheet each field must be inserted Into a cell. The downloading of data Into the 
worksheet must be done with extreme care, otherwise cells containing formulas may be overwritten. 

In addition to the above limitations, personal computer programs also generally lack the capacity to 
implement complex information management and finance controls such as audit trails and password 
protection capabilities needed in high-level financial applications. 

40 These programs also have the limitations that they are typing intensive with the result that the user must 
either acquire reasonable typing skills in order to use such programs efficiently or he must surfer considerable 
time penalties as he attempts to cope with extensive keyboard input. 

45 SUMMARY OF THE INVENTION 

The present invention is an advanced financial reporting and analysis software package. The package 
collects, organizes, manages and consolidates financial data and provides user defined capabilities for 
creating financial and corporate reports. 

Data can be loaded into the computer system manually as well as from known micro-computer packages 
such as LOTUS 1-2-3® and Ashton-Tate's dBase® and also from departmental and corporate data bases and 
basic financial systems such as general ledger, accounts payable and inventory applications. The computer 
application can also incorporate data from outside sources, such as Dow Jones News/Retrieval service to 
permit analysis of competitive financial data. 
55 Data is output from the financial data base of the present invention either into reports or directly Into 
electronic worksheets. The data can be displayed in various ways allowing the user to use the system as an 
analysis tool as well as a production reporting system. The process of loading data base information into an 
electronic worksheet is far simpler than the method which must be employed when working with two separate 
conventional packages. 

In accordance with the invention, financial data is organized into four business classifications or 
dimensions: Schedule , Entity, Period and Type. Schedule identifies the kind of document the data comes from 
(e.g., an income statement, a tax schedule). Entity identifies the reporting group within the business 
organization (e.g., departments, divisions, subsidiaries). Period identifies the range of time that the data 
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represents (e.g., FY 87, Q2 87). Type provides an additional dimension that can be used to further categorize 
the data (e.g., actual, budget, forecast). 

Data is stored in the system in such a way that all data associated with a particular Schedule Entity Period 
and Type is identified by that particular SEPT value and is stored in a predetermined pattern 'relative to the 
location of that SEPT value in the data store. 

To accommodate automatic data entry, a mapping means or template is provided that specifies for each 
different input spreadsheet the location of the first data cell In the spreadsheet and the size of the 
spreadsheet. From this information, the system is able to locate the data in the spreadsheet and read it 
systematically into the data store. 

Data is read from the data store by various report and spreadsheet generating functions which convert data 
associated with particular SEPT values to desired output formats. For example, one such function might map 
data associated with the same Schedule, Entity and Type but consecutive Periods over several years onto a 
spreadsheet having as many columns as there are Periods so as to produce a spreadsheet showing the 
variation of such data over time. 

One function of the present invention is to consolidate information that arrives at corporation's 
headquarters in multiple formats from the corporation's numerous divisions and subsidiaries Through 
user-controlled dictionaries within its user interface, the computer application standardizes the way financial 
information is managed and analyzed within a corporation. In addition, the system allows for hierarchical 
mapping so that subsidiaries are attached to the controlling entities Therefore, when data is input into the data * 
base, all entities which are attached to the updated entity are also updated. 

Other features of the invention include a modeling function which is integrated with the data store so that 
data associated with any SEPT value can be recalled for use In calculating the model or for comparison with the 
model. 

In addition to financial and management reporting and analysis, other application areas include international 
planning and analysis, consolidation and tax analysis and the like. Reporting functions include currency 25 
conversion, journal entries, hierarchy roil-ups and computation of year to date totals and variances Additional 
features include audit trails and data verification. 

The present invention may be used as a stand alone system, but is preferably for departmental us© The 
financial computer system and process is designed for use by all levels of employees who are involved in 
financial control, whether it be a firm's chief financial officer or an end user in the financial department. 

The financial system of the present Invention Is presently sold commercially by the assignee as the FASTAR 
financial computer program. Further details of the operation of the system are set forth in FASTAR Tutorial 
Reference Guide, Quick Reference, Modeling Guide, and Modeling Quick Reference available from the 
assignee, which are incorporated here by reference. 
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BRIEF DESCRIPTION OF DRAWINGS 

These and other objects, features and advantages of the invention will be more readily apparent from the 
following description of a preferred embodiment of the invention in which: 40 
Fig. 1 is a system overview of an illustrative computer system used in the practice of the invention- 
Fig. 2 is a flow chart depicting the user's interaction with the system ; 

FIGS. 3A-6B are flowcharts depicting the implementation of the Create function of the present 
invention; r 

FIGS. 7-18 are flowcharts depicting the implementation of the Input function of the present invention; 45 
FIGS. 19-23 are flowcharts depicting the implementation of the Query function of the present Invention- 
and 

FIGS. 24-26 are flowcharts depicting the implementation of the Pop-up function of the present 
invention. 
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As shown in Fig. 1, the preferred embodiment of the invention is a computer system 20 illustratively 
compnsing a plurality of personal computers 30 and an interconnection network 40. The system can be 55 
networked to twenty-five users or more. Resident in the memory of one of the computers 30 and accessible to 
ail of them is the data base management program of the present invention which provides for advanced query 
and analysis functions. ^ 7 

The personal computers illustratively are IBM-PC's or clones or any of the more advanced personal 
computers now available. As is well known such computers include a processor, a read/write memory and 60 
means for writing data into said memory and reading data from said memory. Typical memory configurations 
used with the present invention should include at least 640 Kilobytes of semiconductor random access 
memory and at least a 10 megabyte hard disk. Each such computer includes a video display 32, a printer 34 
and a keyboard 36 that provides for alphanumeric input, function keys and a cursor control. Data can be input 
from the keyboard or from computer files such as electronic worksheets. Data can be output to printed reports 65 
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and to electronic worksheets. 

inwonHS. 0 ?."^ 0 " 31 / 8 *!,, 15356 mana 9 e ™nt systems or worksheet applications, the system of the present 
Invention allows for a four dimensional analysis of all financial data. In partcular, the data stored in the s£tem 
^SnSSL^^TTt c ^ cations or dimensions, namely Schedule. Entity. Period and Type 

SnS L 2 .f ?! POrt,n9 9rOUp Within the ^^Von (« 9- departments, subsidiaries). Period 

Sow! *e uir to ftfl^f 2? repres ! n ! S 6 - fl - 87 • 02 87) - Type P mAdes m additional dime "Sion that 
allows the user to further categorize data (e.g., actual, budgeted, forecast) 

nJrtJ, Sf&J? da I? asso ? ated Mto a particular Schedule, Entity, Period and Type is identified by that 
particular SEPT value Thus, the system data base can be represented as follows: * 
Si, Ei, Pi, Ti, datacelli,...datacelU 
Sk, Ei, P m , T„, datacelli, ...datacelly 

ptrt 0 df a e nH t^!' r S l F l Va ! U ? S 030 be as 9reat 35 «" P raduct of the n """>ers of Schedules. Entities. 
T„ fl« Y% ^ V m n) and the number of data cel,s associated with each SEPT value can vary! 

n addition to the data base, the system of the present invention also provides a means of mapping input 
data from its source to the location in the database assigned to the particular SEPT value with which itis 
f^ a ?£ d T ti ? eanS ?* mappi " 3 data fr0m the database ,ocation ■"S*' * the SEPT values tJan oJnut 

EXT T 3 ^" 9 meanS J S re,erred t0 be,0W 88 *" '"P"* '^P 1 * 6 - Several ^^"9 ™ans Sre 
descnbed below for the generation of output reports or files 

diZ^^r" 19 d3ta f'T* 6 SyStem ' the user 030 specifv *" from differe "t categories in each of the 
dimensions. For example, the user may have defined a data base with the following SEPT entries- 



SCHEDULES 


ENTITIES 


PERIODS 


TYPES 


Income statement 


Corporate 


Ql 


87 


Actual 


Balance Sheet 


U.S. 


Q2 


87 


Budgeted 


Sales Budget 


Far East 


Q3 


87 


Forecast 


Tax Schedule 


Europe 


Q4 


87 


Q4 Var 



The user could then retrieve data on the basis of any combination of the categories found in each of the four 

dimensions. For example, the user could request: 

Schedule = Sales Budget 

Entity U.S., Far East 

Period = Q1 87 

Types = Actual, Budgeted. 

Or he could request: 

Schedule = Income Statement 

Entity = Corporate 

Period = Q1 87, Q2 87 

Type = Forecast. 

This allows the user to work in a manner in which he is accustomed. Although most financial analysts manually 
analyze data by using this four dimensional approach, no known other computer system allows for this "SEPT" 
method. 

The General Flow of Operation of the Data Base Management System 

The user enters the data base management system by typing the name of the system. As illustrated in Table 
^a screen will appear which will provide (1) the date the user entered the system, (2) a copyright notice; (3) a 
menu of available operations, (4) a work area, (5) the system status, (6) an indication from which data base the 
computer system is reading, (7) the default drive, (8) the SEPT selections and (9) the amount of available 
memory. The last line (10) is a prompt line which describes the purpose of a highlighted menu or sub-menu 
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The menu of available operations (3) lists the main functions of the computer system and highlights that one 
of them which is then available to the user. In Table I the lines above and below CREATE identify the 
highlighted function and the prompt line 10 describes the purpose of this function. The user selects a function 
by advancing the highlighter to that function by means of the cursor keys and confirms this selection by 
depressing an appropriate function select key such as the ENTER key. The system will then display a window 
K n Kr e u! C ? en containin 9 a menu subfunctions of the selected function, the first of which will also be 
highlighted. The user can then select a subfunction by advancing the highlighter through the menu of 
subfunctions. Upon selection of a subfunction, the system will then display a menu of further subfunctions and 
so on. 



10 The operations set forth in the main menu of Table I are as follows. 

The CREATE function allows the user to build templates, define and modify schedules, hierarchies 
dictionanes, ranges, and certain system defaults. 

The INPUT function allows the user to input data into a data base from electronic worksheets, computer files 
or a keyboard. 

15 The QUERY function allows the user to extract information and create a report or a worksheet with the 
requested information. 

The ANALYZE function allows the user to modify an existing query without redefining the entire query. 
The REPORT function reformats a previously run query or model into print pages for viewing or printing. This 
function also allows the user to design custom reports by extracting data from the data base 
20 The TRANSFER function allows the user to transfer data from one data base to another, to a file or to a 
diskette. For example, the user may wish to transfer ail of his sales data to a file to be used In another computer 
system. 

MAINTAIN anows the user to perform various data base management tasks such as creating, copying or 
restoring a data base and password protection. The system uses seven levels of passwords to ensure tiqht 
25 secunty. The levels of priority are: 

1 . System Administration 

2. Management Control 

3. Dictionary Maintenance 

4. Data Transfer/Purge 
30 5. Input Entry 

6. Input Data 

7. Inquiry 

X-RUN allows the user to access other software packages without leaving the data base management 
system. 



EXIT allows the user to log off. Two options are available: QUIT and BACKUP. BACKUP permits the user to 
backup his data base before he logs off. 

A "POP-UP" function is available throughout the operation of the system. This function is used to extract 
data and transfer it between files, validate syntax codes and view the contents of a specified data cell, 
schedule, range or dictionary. 

The operation of the system of the present invention falls into three phases, namely set-up, production 
reporting and ad-hoc analysis. Each phase involves specific computer functions, but all functions are available 
for use even after set-up has been completed. 

In the "set-up" phase, the user creates user passwords, enters data into system dictionaries, sets default 
penods and types, specifies printer configurations and configures the data base management system for input 
45 by creating input templates and defining hierarchies and ranges. This phase uses the CREATE and INPUT 
functions. 

In the 'production' phase, the user periodically inputs data into the computer system, converts and 
consolidates it as needed, and outputs the results to worksheets or reports for review and distribution. This 
phase uses the INPUT, QUERY, ANALYZE, REPORT, TRANSFER, MAINTAIN and X-RUN functions. 
SO The "ad-hoc" analysis phase allows the user to review and create analytical models without the constraints 
of formal production reports. This phase uses the QUERY and ANALYZE functions. 

The user Interface for each of these phas es is discussed in turn immediatel y hereafter. Followin g such 
discussion is a description of the implementation in software of the system of the present invention" 

55 Set-Up 

Before the data base management system can operate, it needs an •outline" of the user's financial 
organization. For example, it must know which subsidiaries send data, the currencies these subsidiaries use 
and the currency conversion rules. This Information is supplied by six dictionaries. The data base management 
system also needs to know the relationship or hierarchical organization of the entities that constitute the 

60 financial organization. 

Other features of the present invention Include automatic data entry from input files or worksheets into the 
system s data base and checking for integrity errors. To accommodate this automatic data entry, a mapping 
means or template must be created that specifies for each different input worksheet, the location of the first 
data cell in the worksheet and the size of the worksheet. From this information, the system is able to locate the 

65 data in the worksheet and read it systematically into the data store. 
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deS^S^ or the CREATE func.cn cn the screen 

HIERARCHY. DICTIONARY, RANGE, ^GR^and SKF-SlT S, * SU ^ nctlons - INP ^- TEMPLATE, 
tc ,t a m enu of sub-subfunctions such «^%jS^Sg^^ subftj "^s has available 
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ADD^on^^SZH I" D ! CT,0NARY ^function. The CREATE, DICTIONARY and 

^oiMom r^,n, , A h i9. h ' , S hted as shown by a line above and below each of these functions 

foHno^T^^f fUnCti ° n a " OWS the user ,0 bui,d tem P |ates whfeh are used as sSSred gateways 
T^e HlERARCHY^neH^ ^ ^ ^ ? theSe temp ' ateS bef ° re "*B -to^^dKS! 

eu™™!S^^^ Entity 
Currency Rate Code, Currency Rate Type and Account Description. These dictionaries are the firs tffi'n £E 

by providing a pointer between a name and a datacell associated with a particular SEPT value By wuSSS, th« 
ZZZ^JZV? Ce " S l a ° h 8SS0Clated ^ a different SEPTvalue. the Z^SSiSFtSZ 

X_JNTEGRrTY permits the user to set up the cross-integrity checks. For example the data In th« 
Statement can be compared against data In the Balance SheeUo see if •£ a^uai T£5Z Sl5S 

SsSr™!^ "f JT 8 ' ^ ^ ^ A status/error r °P°* «=ting integnTcrrors^sJso avLiS a 
this point. This is part of the audit trail which is provided by the system available at 

JJ.EIIil^T*. 1 ?"' the US9r t0 do certain administrative tasks such as create user passwords 
£ d j^. int0 s ys tem dictionaries, set default periods and types, and specify printer coStaumK^ 

JZSTT"^** baS, '° StmCtUre ° f System ' s Abases. eJSS^SiSI^SSS. to 

ttese d ctlonarles in order to validate data while processing. For example, if the user dfsi/esKput Sor 
the first quarter of 1987 he must first enter this period in the Period Dictionary as Q 87 

d£j^,£5^ * ^ ^ inVBnti0n ^ SlX d6fined d,C "°™ rieS - ^ follow "* *- 



Period 



™lI« SP ^ T P t ri0dS SUCh 88 Quarter ' Year - Month Da V- The data base management system's 

nLH?, h fT d °^ me peri0 ? "•** are specified b * "» user *> to the uTS SrSq 

needs. All data is input for a specific period and all other dictionary entries are defined for that S P 

Type 

Fo^TK? K nL? ° f data bei "? rep0rted and C 0 """ 00 *yP es « Actual. Standard Budget and 

Forecast but the user may use and type any name he wishes. =»uug«, ana 

Currency Rate Codes 

- To specify the currencies in which the user does business, such as dollar, peso, or yen. 
Currency Rate Type 

- To specify how to convert the currencies used. Illustrative currency rate types are Average or End-of-year. 
Entity 

^- To describe the business units which send data to the user. An entity can be a subsidiary, division, product 

Although not necessary to proper operation of the system, a sixth dictionary is provided: 
Account Description 

The HIERARCHY function allows On user to define data organlzattais which are Identical to the snuctim, of 
^T* "^tollon. <~*» • ht«i*r en%. the user •vSE^lZESZZ 
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his entries on the higher levels of the report at the time he enters the detailed information with no need to 
waft for operation of a consolidation program such as used in "batch" consolidation 
n«3 2" d 'f or ]^ es ^ ated ' *• syste™ can be set up to accept incoming data For example, the 
?n™f,£ J «" mte ^ Wth 8 worksheet application such as LOTUS 1-2-3® by reading and writing data 
S U S ot, 6 ! S Wth VBr/ me data mani P ula «°n and supporting queries of the system'! data 
?E TpreSnf inv^nTon " ° f L0TUS 1 " 2 " 38 * d ° ne h both the inp " 5ta9e "* the •»■■• 

fii J O « a f?,!T m0d !l te T'l 1 data input 88 we " 83 automatic data input from an ASCII file or from a worksheet 
SLELT^ Create 3,1 ,nput template - ** illu3trated in Table »• «» user can create an input 

2SU V^™** US6r Ch °° SeS the INBUT -TEMPLATE option, a further sub-menu appears which 

mSSS^S^S, ^ T ft ° m 8 p8rBCU,ar ^ of ,inancial schedule - For exam P |e . » subsidiary 

S?S ^come statement or balance sheet, the user would create two input templates, on? 

^n-lA^ statement schedule and one for the balance sheet schedule. For each template which 

period and type of data for which the schedule was used. Since most entities will use the same schedule for 
2 Sa ?| T ^°« t W J[ extended ttme periods, the user can often use a default Period andType. Thus the 
required to handle data In the different formats or schedules used by the different Entities 
f«,inH in* ") P J? te U P *u te ; the US6r muSt Speclfy tne relatlons h'P between the data in whatever format it is 
fin^S T* fil9 !T d ^ e f0rmat WhiC " ft is desired t0 be arranged in the system database. Typically, all 
SShI?* or 9 an ^ ed ' n / ows and column s- ^r example, a corporation's income figures may be listed by 
s 2^2 ^°SfJ' e V 01 87 ' Q . 2 87) ^bensted by columns. Thus the task of denning the input template 
databas^ rOWS ^ 88 formatted ln '"P" 1 flle to the f °rmat of the system 

«,nI« e J > . r0Ce9S l b6St illustrated with an example. Let us assume that the input file is an income statement 
statement might look like Table III as follows: 
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Table III 



B 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 



Schedule 
Entity 
Period 
Type 

Income Statement 1 



Sales 

Cost of Goods Sold 
Depreciation 
Selling and Admin. 

Total Operating Expenses 

Operating Profit 

Other Income 

Total Income 

Interest Expense 

Earnings Before Taxes 

Provisions for Taxes 

Net Income 



ISl 
ABC 
Ql 87 
Actual 



Amt (000) 
424 
161 
64 
93 
318 
106 
51 
157 
34 
123 
57 
66 
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™P^^ to the user in response to a CREATE/INPUT 

RELD and presses the ErS ke^tovS hfe S %Z7£ ^ 1 h DE SCRIPnON 
example number of ROWS: 21, NUMBER OF Cois , c Z 

SBS^SSff ^ th^ ANi? FORMAT EXCE^ONS? THIS^S^A JESS 

contains data. The number of nS^SS^M^, £ USer h beg i ns """^ frot " the first row that 
usually a go«l idea to add a fm^tra ro ?s ^ 

The CURRENCY selection allows thTusT tr ^SSlF? ""j 500 "" 4 * s ° that input data will not be truncated, 
to use .ocal currency (e g fS) ^SSSSSmSXZS ""V" ?"* Qm,n0 » U S " do,,ars > or 
amounts are in thousands. So'r» etc EN ° M ' NA71 ° Nse ^t 10 " 3 "^ the user to specify whether the input 

date^vLr S^^^^^ t0 h ARE I HERE ^ FORMAT OPTIONS 

user answers "YES." If me ui ans^L ^S ■ *V Cerent currencies and denominations, the 

user to indicate where «SS^ b ?on^£ t^ffin^^ thB user wi *" screen that allows the 
know to treat the s,»cme7^ «• data . •» will 

WORKSHEET TEMPLATE?, the system know! S SS^ilS^R. ^ *" ^ ,nwwra " Y " to ls ™S A ' 
input manually through the keyboard 11 be ' npUt by 8 worksne *t. Otherwise data can be 

toS^^^^^ 

chosen CREATE/INPUT-TEMPUT^^^ the user has 

be given instructions identifying from where r Sn the worklh^ItK!^, ! ? ablB t0 3 wortts heet, * must 
V permits the user to give these Ssmfctlons the Worksheet ^ * be.ng extracted. The screen of Table 
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TABLE V 



CREATE/INPUT - TEMPLATE/ADD 



~~ ENTER — 

WORKSHEET TEMPLATE DEFINITION 
PERIOD : Ql 87 SCHEDULE : ISI 

ARE THERE MULTIPLE SEPT ON THE WORKSHEET ? Y N 
WHAT IS THE DIRECTION OF THE VARIABLE 7 ACROSS DOWN 
FIRST DATA CELL : BIO 
CELL LOCATIONS FOR : 

SCHEDULE : Bl FIRST ROW DESCRIPTION : AlO 

ENTITY : B2 FIRST COLUMN DESCRIPTION : B9 

PERIOD : B3 

TYPE : B4 
IS THE WORKSHEET FILE READY ? Y N 
WORKSHEET FILE NAME : ABC 



" ' INSTRUCTION — 

Enter cell locations where data begins, and where schedule, 
entity, period, and type are stored. 



Add input template format, integrity rules and descriptions. 
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screen of Table V ACC ° rd,ngly ' 83 ^ 84 are lnserted after the prompts for these values on the 



Schedule = B1 
Entity = B2 
Period « B3 
Type = B4 



array of empty rows and columns of I^e specS ^ is « 

row headings to complete the manual input template user then types m column and 

ssas&ssr - Tsbte w w,h - ^ *S!sss:isarj 
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Production 



Once data has been input into the computer system, the user can study relationships between various data 
the format of the system's data base to that of the report 

J^T^fT^ *? QU 1 RY fUn ° ti0n ' " is he,pfuI to under ^nd the structure of the report generated 

by this function. A typical report is illustrated in Table VII. 1Q 
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As will be apparent the report Is a two-dimensional airay of data. The column headings in this example 
specrfy Periods Entities and Types. Other combinations of up to three of the four SEPT dimensions are 
^f^oo? 8 ^ 6 headin 9 s m se,e <**d by the user by means of the QUERY function and a sub-function named 
ACROSS. In this example, the row headings are elements of a Schedule; but other headings selected from the 

f ™ ,c£!! nS, T S n0t Used ^ °° ,umn can be US€d - The headings are specified by the user by means 

of QUERY and a sub-function named DOWN. 

Table VIII is illustrative of the screen that is displayed when the QUERY function is selected. 
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heXs^MhSS lTl^ r „ t0 *?? 3 qU6ry - For exam P ,e ' the use ' ■* "P column and row 

S m« S 0 ? 0 " f ? 9 ?u t6S 8 rep0rt or a worksh eet in response to a query defined by the DEFINE function 

alllw thf^l f 0 " l He aVal,able qUeri6S have bMn estab«shed by the DEFINE Son tS Si 

Thc^not . t0 [ eMeW h ' S Se,eCti0n criteria ' re P° rt fom,at and mod*. 

?£ p?^" «" ^ 1,16 U8er to cop y 80 existin 9 q^ry to a new query. 
The ERASE function deletes an existing query. 

The MODIFY function allows value modifications to an existing query 
«,£,f? e * ng t U e .P E r NE function " the user P rom P ts «» ^tem to display a submenu which lists all 
SSSSeS^^^S 6 Tab ' e * ' S il,UStratiVe ° f ^ * reen S^l^heuse 

d^e hMuerJ USer mBy "° W 9 ° thr ° Ugh ° f these ^bfunctions in order to 
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la^J^^S^^S^Z^ US t r t0 SSleCt the remaini "9 (at most three of the four SEPT variables) 
hf ^ PER ' 0Dl t0 be Used to define ^'^n ladings for a query The order o 

SnnS«J he u a r nbUteS d8termines their "W" levels in the column heading. q ^ 
The DOWN subfunction allows the user to select the remaining SEPT variables (at m «t tt,™ «f «,» f«„r 

from the Query/Define submenu illustrated in Table IX. This subfunction generates a menu Z leads S«r 

fflS^ ^"S* •*'» (footnotes) ' and data " rec ' s,on S SKSS 

K«„^^ > Ser 3 0,10,(56 between sendin 9 1,16 re P0rt to a printer or an electronic worksheet In 

Variance & Percentage, and Percent Variance which the system calculates for toe r^mos^ 
system can also perform these calculations by columns down the query W ^ 

SAVE allows the user to store the definition of a query 

ti the user selects the ACROSS subfunction by depressing the ENTER key while that function is hiahliahted 
the screen shown in Table X will be displayed. The user selects the column headS^ 
shown on the right side of Table X in the order in which they are to appear in iS^T^SSl EM 
selection Is made by advancing a highlighter through the selection menu Si^^ 
the desired SEPT category is highlighted. As each selection is made the selection is Srt ^ 

The selection for the DOWN attributes is performed in similar fashion using a similar selection menu. 
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Query by means of the VALUES function. Once the user chooses this function the system will display a series 
m ^ US D that j 8 *? ^ user throu 9 h a[l of SEPT values available in the system. The first screen 
displayed is the Penod selection screen. As illustrated in Table XI, the user selects his periods by positioning 
the cursor and pressing the - 4- ' key. The user may select any combination of periods. Table XI is Illustrative of 

derSd n T r K ha 2 ^ ^ *° V* 0 * iS SeteCted ' the ***** wi » a screen 

S s sel « 9 S6leCted Peri0dS ' ^ USer preSS6S the ' ENTER ' k * y in order t0 
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In similar fashion, the system then displays, in order, screens that list the available TYPES of data, ENTITIES 
and SCHEDULES and prompts the user to select which of these are to be used. 

Once the user chooses a SCHEDULE, the system will prompt the user to enter RANGES to be extracted 
from the data base. Table XIII is illustrative of the screen which is displayed by the system. As in the case of the 
selection of Periods depicted in conjunction with Table XI, the user chooses the ranges in the order in which 
they are to be displayed on the Query report. Once the ranges are selected, the system will display the 
selections in the order in which they are selected just as it displayed the Periods selected as in Table XII The 
user presses the "ENTER" key in order to verify his selection. The system will then display the QUERY/DEFINE 
submenu as illustrated in Table IX and the highlighter will be positioned on the FORMAT function 
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When the FORMAT subfunction is selected it displays a menu that fists the sub-subfunctions HEADERS, 
TRAILERS, OuTPUT TO, EXCEPTIONS and DEFAULT. 

HEADERS allows the user to define the report headings. 

TRAILERS allows the user to define trailer or footnote information. 
5 OUTPUT—TO allows the user to specify whether the output should be directed to a report or a worksheet. 

EXCEPTIONS allows the user to specify all queries which do not follow the query's global decimal precision 
rules (Le. the number of decimal places). 

The DEFAULT option allows the user to change certain report formats. For example the user may wish to 
display all data to thousands (1000), change column widths and display dates. 
10 Upon completing his definition of QUERY, the user then returns to the main QUERY menu shown in Table 
VIII and executes the RUN function for this QUERY. The system then retrieves data from the data cells of the 
database in accordance with particular SEPT and RANGE values specified and outputs this data to a particular 
report or worksheet as specified. 

Data input and output may also be made through the X-RUN function. As illustrated in Table XIV, the user 
15 accesses the X-RUN function from the main menu. Once in X-RUN, a submenu will appear as shown in Table 
XIV that displays the choices of programs previously loaded into the computer system that can be accessed 
from within the computer system. The X-RUN function allows the user to access these other programs while in 
database management program of the present invention without having to go through the operating system of 
he computer. 
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SlcAn^Sr? l T flrams de P ,cted in Table XIV is niustrative. Such selection might include: 
oPRtADSHEET allows the user to access existing spreadsheets 

rSU^PQ ^ ' S 3 1** 1 * 3 "* P 3 ** 3 ^ wnich a"™" 8 user to access information in stocks and bonds, 
chart* " Ser t0 aCCeSS SOftWare packa 9 e3 *■* dis Play charts such as pie charts and bar 

£°^ U j^ATlONS allows the user to access telecommunications packages. 

SSSiSSP 6 ? 8 " 40 a "° WS *• USer t0 access availab,e word Processing packages. 
RELATIONAL allows the user to access other database packages. 

^ P rV CAT !° N a " OWS * e user to run certain ° user defined' applications such as programs that the user has 
coded in vanous computer languages. "wi me usernas 

SSSLfT' ? 9 to 300688 ^ ""scelaneous application or file resident on the computer. 

PoSS^UST use ? e,e , CtS J *" system Wi " 11,6,1 P™"* ^er if he wishes to usTpop-UP. 

Ssili th« nfifT ♦ 1 Ser t0 t0 ^' e between the P"^™" 1 of «» P resent iw en«on and a program that is 

P ^ "1^ e »i' n ° rd8r tQ extract 4,313 from *«■ base ^er It to such program. «, 
u^rawe^esmeTOP-UPfuncflon 

accessing POP~UP, the user selects the LINK function. LINK allows the user to extractdafci from 
the data base and load it into the external program 

rtJSZZV H,US T a ? ve °f 3 *yP ical reference fi'e which is used to extract data from the computer system and 
display it .n a worksheet in an external program. When the user selects the LINK function the system wi! 
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through the worksheets resident on the computer and disp.ay a listing o, them in a seiection window. 
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particular worksheet can then be selected. 

a n rk ff ?J* Sel8Cted ' if is modified by 108 addition of codes in the first column and row of the 

modified worksheet. This modified worksheet is referred to as a reference file 
All reference file codes have three parts: 

(1) An identifier which is a pound sign ( # ) or double pound sian ( * # ) 

(2) A code 3 

(3) A value. 

wo^KZ^^t^ff'n*''* 4 Si9n ,#) ° r d0Ub,e P° und si 9" <**>" These s fans tell the 

wo^S'ThTv"^^ ^L^ 6 ^ and W-UB8 ,hat fo,,ow il *cross the 

22 «ZZ^lt!**y t * aPPearS With different va,ues for the «*»• 

JSLfSS"* A ° f ^il™ the firat °° de * * S = ,/S indicate3 *a» 8)1 ^edule data in the top part of the 
reference file comes from the schedule identified by the code l/S. The second code # # sSsS/roE 

=^.> 9 i ""I 819 " ( * > ind,cates mat the code and value that follow it apply to one row column or cell It 
applies until another * and code is encountered The new code and its valuethen ^^^00* 

In addition to pound signs the reference file extracts information based on a series of codes. Three types of 

mdlC T S *2 th l° 0deS " Wch fo,low il mn across tne refere "ce file. All codes Z 
SI tn ov^rJ^r &th Z, mn d0W " *"* reference fl,e or m 9 |obal - The sewn" type of code specifies what 
tH5ZT*u wh 1 WBrth « m For example. "B" Is used to specify a type of Balance. TheXiird 

location for which an entity has not provided data. 

uJrLTf! USGd f 8 35 * 0,, ° ws - A t Acros s) Indicates that the codes which follow it apply globally across the 

Schedule data E S'l^c ^ dU 'l data fr ° m *" datebaSe - 71,6 lndicates the specfSS 
da2fe fnJJtS^? * d T database - P (Period) Period data fr ™ the 

. ^^ P i datafrom tne database. R (Range Name) indicates a specific range name on 

tne data to extract. F (Factor) assigns a denomination to the reference file (i.e. mm = millions) B (Balance! 
assigns a balance to the reference file. The value indicates the type of balance. T (Current Type) assies a 

SfTS?liJST T*" ^ D (DeClrnalS, 8618 the number ° f da clmal places on the reference 
40 2*2 7k P i SPeCrf,e i PerCent own erehip in an entity for calculation. > (Range Unit) indicates the 
40 .mil of a code on the reference file. The value indicates the column or row and must be equal to or greater than 

n*=^ 
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SSrf? 8 ^ codes 1 sh ° u,d be 'nduded in the output file. The value indicates if the code is active * (Wild 
fSenoTffe. Peri ° d ' TyP8 ' ° r Enttty and CWI " 80 0Utput fi,e for eaoh one from the one 

45 itJ^lS? r ^t nCe !° T< ? 16 the " A * in Une 1 indicates tnat tne codes that follow it apply globally across 
the worksheet Thus, for the specified Entities "E" the file will extract actual FY86 data. 
Line 7 indicates that the following data will be extracted from Schedule l/S. Une 8 indicates that the 

TSTSSVS^SSfT th o da ? base a " dataf or Ran9e " SALES " from the ,/S iSeSSiS 

«, „ X' u . ' £ Une 9 ind 'cates that the file will extract from the data base and display on the 
CO^i 3 " ^ ^ m ^ Ra " 9e " T0T -°P-EXP B ^tal Operating Expense) for ENTITIES ABC. ASC?FWS 

rZl ^ u " e I 3 ,nd| cates that the reference file now extracts data from schedule B/S. 
for ^t fl I»^ S TH aVe bea n entered the user may use the computer system's VAUDATE function to check 
£hh^ w valldat,on function searches down and across the worksheet for syntax errors. After 

SSSS £ Zl^ m> ^^rJ" 6 may 66 " nked t0 *• com P uter system^d data may be 
n»m!, ?h nt ° 0,6 refere nce file. The user selects the LOAD option and enters the reference file 

name. The user then enters the output file name. Illustratively the LOTUS 1-2-3® worksheet 
rJ,,!cto? P ? t8r then '° adS data int0 t" e worksheet by reading the reference codes, extracting the 

S^2S2rJ m ' data J >aSe i- toadln9 6aCh 0611 the WOrkSheet ° ne ^ one «* th e n reading the 
^ 1116 P roce ss of reading the reference codes is continued until the system reaches the 

ZH !?„T rd ° n W ° rkSheet - White C0din 9 a reference user may forgei ^ce^aJn pieSs of 

bSS ^ d^ e nrXl ,nVenti ^ n ^ k* 6 US6r t0 r6V,eW data from a "y P° ,nt ° n the system by'to^ing 
bettveen different software packages or by using the "POP-UP" utility program 

f„no S . Part "Vu 9 production P hase . the user may also modify an existing query's values using the ANALYZE 

prieTrSn^" ? ^T a J?r r S6teCtS 3,1 GXiSting Quer * «« s P ecmes ^ des'ed PeVlol. S 
pre-defmed penod will be displayed. The user may modify the period by selecting a new period. The 
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modification functions also apply to TYPE ENTTTY and srwFni n p op « ^ 
-OSS^^^ 

number ct SLTr^T^L^Z^- Z*°^ eM « on has been <™P'*ed. the user can 1 a 

mm^mmm 

the appropriate data in that #P-M-0 eauate mrreft ™J ITf* file ', the sys,em w " 1 9 enerate 
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Ad-hoc analysis 

The data base management system allows the user to create "models' which simulate an activity such as 
the workings of a business. The modeling function allows the user to perform analysis on values extracted 
5 from the financial database and on estimated user defined values. 

When building a model the user specifies the relationships between data. For example, in a business model 
the ratio between net income and saJes is a relationship that determines the return in sales. 

The modeling capability is performed as part of the QUERY function. It takes the capabilities of QUERY one 
step further by allowing the user to define relationships between data. To build a model, the user selects 
10 QUERY and defines the ACROSS and DOWN column and row headings with the limitation that the down 
attribute can only be Schedule. The user then selects VALUES and specifies PERIOD, TYPE and ENTITY which 
are generated as Illustrated In Tables XI and XII. For SCHEDULE the user enters the word MODEL Once the 
model function is invoked, the system will display a screen such as that illustrated in Table XX with a series of 
numbered rows and with the selected PERIOD, TYPE and ENTITY categories arranged in column headings. 
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TABLE XX 



WEB? PEfJNE VftUfgp : ready 

FY 86 FY 87 FY 88 FY 89 
ABC F ORECAST ft E C L> E 



1 
2 
3 
4 
5 
6 
7 
8 
9 

40 10 
11 
12 
13 
14 
15 



Define the criteria of the variables needed. 



The user then completes his model by filling in the modelling relationships in the order he wants them in the 
rows. 

For example, in Row 1, the user chooses the PRICE range from the IS2 schedule. 
In Row 2, the user defines the estimated price for FY 86 as ESTIMATED PRICE = PRICE.IS2, | 
PREVIOUS* 1.05. This will calculate the price at current price X 1.05. 

40 
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n Row 3, the user chooses the UNITS range from IS2 and defines the UNITS as UNITS IS2 
in Row 4, the user may display the forecasted UNITS for FY86 and then increase the UNITS for each 
subsequent period by 5<Vo every period. This is accomplished by the relation 
ESTIMATED UNITS - | GROW (UNITS.IS2, 0.05). 

In Row 5, the user may caJculate revenues by multiplying ESTIMATED UNrfS times ESTIMATED PRICE 
During the caioilation the user may also convert ESTIMATED UNITS to integers and round ^S^o f5S 
to two decimal places. This is modelled by the relation 'ma tu rniob 

REVENUES = | INT (ESTIMATED UNITS * | ROUND (ESTIMATED PRICE, 2)). | INT is the function that 
converts values to integers and | ROUND rounds values to a specified decimal place 

The modeling worksheet will now look as illustrated in Table XXI. u 

TABLE XXI 



QUERX DEFINE? VALUES pffAHY 

20 

86 FY 87 FY. 88 FY 89 



Define the criteria of the variables needed. 



25 



ABC FORECAST A B Q Q E 

1 PRICE. IS2 

2 ESTIMATED PRICE=PRICE.IS2, §PREVIOUS*l . 05 

3 UNITS. IS2 

4 ESTIMATED UNITS=?GROW(UNITS . IS2 , 0,05) 

5 REVENUES 3 §1 NT ( ESTIMATED UNITS *6ROUND( ESTIMATED PRICE,2)> 

6 30 
7 

8 

9 
10 
11 
12 
13 
14 
15 

_i£ 



35 



45 



50 



55 



60 



m ** now ff%* desired categories of modeling functions. The functions are divided into five 
categones. Financial, Mathematical, Forecasting, Date and Special 

theTkI inancial functions °° nto such vaiues as Future Va,ue * lntemal Rate of Return « Pa y ment Periods ™<* 

The mathematical functions contains such values as absolute value, averages and cosines 
TTie forecasting functions allow the user to compute growths and trends 
me date functions compute days, months and the like 

tnS?, nCti ° nS !? l0W , ° ertain e *P ressions t0 be repeated, reference the value of a variable subsequent 

to a current column and reference the value of a variable preceding the current column. 65 
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In this example, the user may select FORECASTING and within FORECASTING the GROW function. 

In rows 6 through 11, the user may estimate costs for RAW MATERIAL, DIRECT LABOR and 
DISTRIBUTION. These variables are Range names associated with specific data in the data base. 
RAW__MAT.IS2 
5 RAW MATERIAL- |GROW(RAW_Jv1AT.IS2, 0.1 5) 
DIR LAB.IS2 

DIRECT LABOR = (GROW(DIR„LAB.IS2, 0.06) 
DISTR.IS2 

DISTRIBUTION -|GROW(DISTR.IS2, 0.04) 
10 This example specifies that RAW MATERIAL grow by 15<Vb t DIRECT labor by 6<Vb and DISTRIBUTION by 4<Vo. 
In Row 12, the user totals these amounts Into COSTS OF SALES. 
COST OF SALES=(SUM(RAW MATERIAL, DIRECT LABOR. DISTRIBUTION) 

Row 13 calculates GROSS PROFIT 
GROSS PROFrr-REVENUES-COST OF SALES 
15 Rows 14 and 15 define DEPRECIATION. 
DEPR.IS2 

DEPREaATION«|FOR(2 ( 66000), pREVIOUSM.1 

Rows 16 and 17 define SELUNG and ADMINISTRATION costs. 
SELADM.IS2 

20 SELLING AND ADMIN - (GROW(SELADM.IS2 l 0.10) 
The cost will grow by 10<Vb.) 

Row 18 defines OPERATING EARNINGS: 
OPERATING EARNINGS = pNT(GROSS PROFIT-DEPRECIATION-SELLING AND ADMIN) 
Row 19 defines OPERATING MARGIN. 
25 OPERATING MARGIN = OPERATING 
EARNINGS/REVENUESM0O 
The worksheet is now displayed as illustrated in Table XXII. 
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TABLE XXII 



QUERY DEFI NE VALUES READY 

FY 66 FY 87 FY 88 FY 89 



Define the criteria of the variables needed. 



10 



20 



-ABC EQBECASI a B C D E 

5 REVENUES* gl NT (ESTIMATED UNITS *g ROUND ( ESTIMATED PRICE, 2)) 

6 RAW-MAT. I S2 

7 RAW MATERIAL=§GROW(RAW-MAT.IS2,0.15) 15 
B DIR-LAB.IS2 

9 DIRECT LABOR=§GR0W(DIR-LAB. IS2, 0. .06) 

10 DISTR.IS2 

1 1 DISTR IBUTION-8GROW ( DISTR . IS2 , 0 . 04 ) 

12 COST OF SALES=SUM(RAW MATERIAL, DIRECT LABOR, DISTRIBUTION) 

13 GROSS PROFI T= REVENUES-COST OF SALES 

14 DEPR.IS2 

1 5 DEPRBCI AT ION= @FOR (2,66000). ^PREVIOUS* 1 . 1 

16 S EL ADM, IS 2 25 

17 SELLING AND ADMIN=gGROW(SELADM. IS2, 010 ) 

18 OPERATING EARNI NGS= 8 1 NT ( GROSS PROFIT-DEPRECIATION-SELLING AND ADMIN) 

19 OPERATING MARG I N= OPERATING EARNINGS/REVENUES* 100 

JLfi 
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Once the variables have been defined the system will take the model and generate a Query report as 
illustrated in Table XXIII. K 
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TABLE XXIII 



EXP12 



10 Model Example |2 



FY 86 



FY 87 



FY 88 



FY 89 



ABC 


FORECAST 


A 


B 


C 


D 


1 


PRICE. I S2 


8.48 








2 


ESTIMATED PRICE 


8.48 


8.904 


9,3492 


9.81666 


3 


UNITS. IS2 


50000 








4 


ESTIMATED UNITS 


50000 


52500 


55125 


57881.25 


5 


REVENUES 


423999 


467249 


515418 


568393 


6 


RAW-MAT. I S2 


92000 








7 


RAW MATERIAL 


92000 


105800 


12167.0 


139920.5 


8 


DIR_LAB.IS2 


50000 








9 


DIRECT LABOR 


50000 


53000 


56180 


59550.8 


10 


DISTR.IS2 


19000 








11 


DISTRIBUTION 


19000 


19760 


20550.4 


21372.416 


12 


COST OF SALES 


161000 


178560 


198400.4 


220843.716 


13 


GROSS PROFITS 


262999 


288689 


317017.6 


347549.284 


14 


DEPR.IS2 


64000 








15 


DEPRECIATION 


66000 
93000 


66000 


72600 


79860 
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The modeling feature of this system allows the user to extract data from the data base and plug this data into 
formulas so that it may be further analyzed. 

In other known packages, in order to analyze data the user would have to manually plug in the values rather 
than extract it from an existing data base. Therefore, the system combines a data base management system 
with a sophisticated financial modeling package. 
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SOFTWARE 

A description of this software is set forth in conjunction with Figs. 2-26. 

A flowchart depicting the use of the system from the user's viewpoint is shown in Fig. 2. The user signs on; 
the main screen as illustrated In Table I is displayed on display 32; and the user selects and verifies a function 
from the displayed functions. Upon verification of a function, a menu of subfunctions such as that shown on 
the left side of Table II is displayed for the user's selection; and upon selection and verification of subfunction, 
a menu of subfunctions such as shown in Table II is displayed for the user's selection and so on. Throughout 
the process at least the function selected from each of the proceeding menus is displayed on display 32. 

As shown in Table I, the main menu provides nine primary functions: Create, Input, Query, Analyze, Report, 
Transfer, Maintain, X-Run and Exit, and a tenth, Pop-up, is available through the keyboard. The software that 
implements the Create function is described in more detail in the flowcharts of Figs. 3A-6B and that which 
implements Input in the flowcharts of Figs. 7-18. Query is described in conjunction with Figs., 19-23 and 
Pop-up in conjunction with Figs. 24-26. 

As shown in Table II, the Create function has six sub-functions. The Input—Template and Hierarchy 
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2r™l^te S^'!"^ Pta / e If" "! li5t M0DIFy is ^"»nted in similar fashion as ADD 

updating a consolidation at any point in a hierarchy is merely a matte? o ^cheCdng a file for reSld 
Fin d S"^ SUbJ ^ ncHOn pf0Vides for the creat,on and maintenance of the six dicSes as shown in 

ACTUM DATA .n!", 00 *,*?! 7* eXiSt ' the SyStem alow » me user to «"»er a type^scripTio , such » 
TO so Z^f f0rmu, " llow f the t° P^onr, summations or variance cScufaticS 
Dasea on the TYPE so that besides specifying Actual, Budget or Forecast data the svstem can ako dtenia! 
such mformafon as the Variance between budget nad actual data in a time perio? 
The Cross.Jntegnty subfunction provides the sub-subfunctions of Update List Calculate »nri Arfii.ot^ont 

applies each cross-mtegrity rule in turn to values obtained from the database. A cateulated valu^ is there^bv 

J'cJESS^ input function has five sub -functions: Worksheet. Manual. File, Entries 

^Prt^L J mT I the Worksheet sub-function is selected, as shown in Fig. 10 the program tests anv 
fn„7n T * are (F ent « red a 9 ains » dictionaries to determine if they are valid and alsS telSTf ttore a?e 
Z Til emP atS H ' *" ? EPT Va,U6S Speoified ,f there V no dictionary values™ prog™ disrS^ 

svMsnfZ! l!J Str" 8 / "P™? 858 '^ «• "orloheet data the program looks up In, location In the 
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reads in the value and places it in a specified place in the data base for that range. The system will continue to 
read in the records and check for ranges until it reaches the end of file. If the output cell does not contain an 
amount, the system will generate an error message and continue to read the remaining cells as shown in 

As shown in Fig. 13, the cells identified by the process of Fig. 12 are then located with respect to the first 
data cell associated with a particular SEPT value. For each ceil, an offset is caJculated between the cell location 
and the location of the first data cell and that offset Is recorded along with the range record so that the data 
associated with the range value can later be located. 

Fig. 14 illustrates the process involved when inputting data containing integrity rules. If rules exist the 
corresponding S-E-P-T is updated either by adding new rules or by modifying existing rules 

Figs. 10 and 15 illustrate the process of keyboard entry. The existence of the SEPT values in the dictionaries 
Is tested and a particular SEPT value is selected for data input As the data is input, it is checked for integrity 
using the input template integrity rules. If the data fails the integrity check, the system allows the user to abort 
correct the data, or save the data "as is\ When data is corrected, the system will automatically recalculate the 
result of the new Input, again following the integrity rules. The user can chose not to recalculate the data as 
shown in Fig. 15. 

Fig. 16 illustrates the processing of data entered via a keyboard. The system checks the input data cell by 
cen against the Integrity rules. If no errors, the data is stored In the data base and any records that are attached 
to the updated record are also updated as shown in Fig. 14. If there are errors, an error message will appear at 
which point the user can correct the data, save the data "as is" and print an error report or abort the update 
and purge the data. 

Fig 17 illustrates the process for updating a hierarchy. After the data input has been accepted through the 
template as shown in Fig. 11 B or Fig. 16, the system determines the difference between the old dataoell value 
and the new datacell value. It then multiplies this difference by the percentage ownership the parent entity has 
and provides the result to the parent to combine with the corresponding value in the parent's consolidation 
« ?n H' 7 and 8 deplct the Processing of calculating for example, as part of the input of calculated data in 
Fig. 10. This is used to consolidate data laterally by period or type, for example, to product year-to-date data by 
summing each month's data to the preceding year-to-date data. To accomplish this the program must create a 
new SEPT record for the new data, determine the type of calculation to be performed, locate the data required 
for the calculation in whatever cells It may be, and perform the required calculation. 

Fig. 20 and Tables VII-XIII illustrates the process for defining and running a query 

Figs. 20 and 21 and Tables XX-XXII illustrate the process for defining a model. 

Figs, and 19 and 22 illustrates the process of compiling a model. Fig. 19 illustrates the process of sorting 
rules when compiling a model. Once it is determined that there are no undefined variables in the set of model 
rules, the system sorts the rules in execution sequence. This Involves rearranging the rules in an order which 
ensures that any variable referenced in a rule is defined prior to the rule. To rearrange (sort) the rules the 
system starts with the last rule. It reads the left variable of the last rule then searches the right variables of ail 
the rules above for a match. A variable is a name the user specifies in a rule to represent a value or values. A 
teftvariable is to the left of an equal sign and a right variable is to the right of an equal sign. For example, 
RETURN ON SALES - NET-.INC.IS1 SALESM00. If a match is found the rules are switched. If no match Is 
found, the rule is in the proper execution sequence. The system then gets the next to the last rule and re starts 
the search process. The system continues to sort until the first rule is reached. At this point the rule set is 
sorted in executeion sequence. During the sorting process, the system keeps track of any simultaneous 
relationships (circular references) detected. 

In Fig. 22 the system checks to see if any of the rules contain a circular reference (i.e. an endless loop) which 
would cause the compilation to proceed without an end. If there is a compilation error, the system will generate 
an error message and allow the user to correct the error, abort or save the rules set for future use. 

Fig. 23 illustrates the process of generating a query report or a model, rf the query is not a model, the system 
will extract the requested values and generate a report. If the query is a model, it will check to see if on the last 
query there was an error which would cause the "rule set" to be suspended. If there were no errors and the 
process is on the last rule the system will generate a model. Otherwise, the system will check to see if the 
requested data contains a range variable at which time it will pull the requested ranges and calculate the rule 
At the end of the file It will generate the model. 

Fig. 24 illustrates the process involved using the Popup function. After Popup is invoked the LINK function 
allows the user to access software which is not part of the present Invention. Such software includes for 
example, electronic worksheets from LOTUS 1-2-3®. The system can then validate a worksheet to make sure 
ail data referenced on it does exist. The system can also load a reference file with the requested information 
and extract data. 

Fig 25 illustrates the process involved in validating a reference file. The system reads the reference file cell 
by celL checks for syntax errors, then checks to be sure that all SEPTS referenced exist. If no errors the 
worksheet is marked valid and is ready to generate a report by extracting the requested information' and 
loading it into the worksheet. 

a F Jx ? i,!ustrates the Process of loading an output file. The extract codes (i.e. pound signs shown in column 
A of Table XV) are read cell by cell from the worksheet until the program reaches the end of file. From this data 
and the SEPT attributes specifying the column headings, the system determines what data values are to be 
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S » ♦ k „ t r d t t i mani P ulatlon or restructuring of the data into a two dimensional 
22 h ^ IL'V 0 b - 8 under5t00d the invention can be carried out by specifically different equipment s 

and devices and that various modifications, both as to equipment details and operating proSduS^S 
effected Without departing from the spirit and scope of the claimed inventiorT P roceaures can b * 

Claims 10 
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SO 



35 



Llnacomputer amethod I of storing and generating financial Information comprising the steps of 
storing financial information in a first format in a storage means in which each of a plurality of financial 
data values is associated with aset of at leastthree identifying attributes- 

me £ Ss 3C,fy ' n9 t0 ° 0mputer a second format ,n ,s recelved d ata to be stored in said storage 
storage^ ~ 0nd fcnMt int0 88)11 ** f0rmat - d *»* «* d ata in said 

foro S uTp C utfrnd t0 ^ C ° mpUterathird format in which data stored in said storage means is to be provided 

converting data stored in said storage means to said third format 
info'r^«n e 2^^ Clai ir 1 Wherein '^"tWng attributes are a financial schedule in which the financial 

theuIeT. meth ° d ° f daim 2 Where ' n *" identHying attributes further Include a fourth attribute defined by 
4. Apparatus for the storage and generation of financial information comprising- 

means for storing financial information in a first format in which each of a plurality of financial data ao 
values is associated wfth aset of at least three identifying attributes- 

stoSg a rneans SPeCifyin9 10 ^P 3 *"" 8 8 second ,ormat ln 's received data to be stored in said 

^i^T^s^:^ 6 format into *** firct format ^ ** Stori "^ «- 

be said ■ ppmta a *" format in * w * data in said storin ° means ,s to 

means for converting data stored in said storing means to said third format 
flnancSfintoSi S „oL £ l a,m 4 ? herei " ,he identifvin 9 are a financial schedule in which the 

E^IThTT *' 8 bUS ' neSS e " tity t0 " htoh the financial formation pertains, and a period of 40 
time to which the financial information pertains. 

f h f I . THe apparatus of claim 5 wherein m e identifying attributes further include a fourth attribute defined by 

in© User. * 

Jrnt^Zi? 0Pera f?^ on a l com P uter 3 fnancial database in which financial data is organized In 

Jf tHe a i tribUteS ° f time period ' financial schedule busi "ass entity to which 

such data pertains compnsing the steps of: 

defining in said computer the time periods in which said financial data is organized 
s J^*£? JSJSS" 8 ° 0mPUter ^ finanCtel SCh6dU,eS - busineSS e "«ties in which 
storing financial data from the defined time periods, financial schedules and business entities in a 

S55 ^ f. d Said d3tabase being or9anized in accordance with said attributes of time 

penod, financial schedule and business entity, 

of th^S™„M a r ial ^ St ? red '• f aid databa se for output from said database by generating a display 

Si / h2ST !, P ,^ 0d !; ,inanC ' al 8chedules and businesa entities for which financial data to stored h 

sched^-nH k 8 a «" 9 1° ,h f C ° mpUter by means of the dis P' av «me periods, financial 

schedules and busmen entities for which financial data is to be output from the databasTand 

unnT 9 U .? Utf>U ! fr0m 016 database of 1,16 financial data for the time periods, financial schedules 
and business entities selected by means of the display. -wreauies, 

finLUli USK ^k 01 ^ 7 wherai " the ttme Periods, financial schedules and business entities for which 
diS S£ * ? °« J? i " d,cated t0 oom Puter by advancing a cursor through the display of 
wh^nevl I Z ^ ' *m 8< ^ edUleS "* bUS ' neSS entities «« P rovIdin 9 an input ?o the compete 
business JlLTShEh' ^ ° f 1,16 diSp,ay ^^d with a time period, financial schedule or 
Dusiness entity for which financial data is to be output. 

3 IS Par t S !°, r °P e ^ ting °" a ^mputer a financial database in which financial data is organized in 
accordance with at least the attributes of time period, financial schedule and business entity to which 
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such data pertains comprising: 

means for defining in said computer the time periods in which said financial data is organized, 

for each time period, means for defining in said computer the financial schedules and business 
entities in which said financial data is organized, 
5 means for storing financial data from the defined time periods, financial schedules and business 

entities in a database in said computer, said database being organized in accordance with said attributes 
of time period, financial schedule and business entity, 

means for selecting data stored in said database for output from said database comprising: 

a display screen, 

10 means for generating on the display screen a listing of the different time periods, financial schedules 

and business entities for which financial data is stored in said database, 

means for indicating to the computer by means of the display screen the time periods, financial 
schedules and business entities for which financial data is to be output from the database, and 

means for generating an output from the database of the financial data for the time periods, financial 
15 schedules, and business entities selected by means of the display screen. 

1 0. The apparatus of claim 9 wherein the means for indicating comprises : 
means for generating a cursor on said display screen, 

means for advancing said cursor through said listing of the different time periods, financial schedules 
and business entities for which financial data is stored in said data base, and 
20 means for providing an input to the computer whenever the cursor is at that portion of the display 

associated with a time period, financial schedule or business entity for which financial data is to be output. 

11. A method of operating on a computer a financial database in which financial data is organized in 
accordance with at least the attributes of time period, financial schedule and business entity to which said 
data pertains comprising the steps of : 

25 defining in said computer the time periods in which said financial data is organized, 

for each tirne.period, defining in said computer the financial schedules and business entities In which 
said financial data is organized, 

defining in said computer a hierarchical relationship between at least two of said business entities, 
storing financial data from the defined time periods, financial schedules and business entities in a 
30 database In said computer, 

generating an output from the database of financial data from selected time periods, financial 
schedules and business entities in which financial data from business entitles having a hierarchical 
relationship Is consolidated, 

modifying the value of at least one item of financial data associated with a business entity for which a 
35 hierarchical relationship has been specified, said business entity being at a lower level in the hierarchical 

relationship than that of the business entity for which the consolidated financial data is generated, and 

updating the consolidated financial data by generating a record of the difference between the original 
value of the item of financial data that was modified and the modified value of said item of financial data 
and adding the difference specified by said record to the value of the corresponding item of financial data 
40 in the output of consolidated financial data. 

12. A method of generating in a computer a spreadsheet of financial information comprising the steps of: 
storing said financial information in a first format in a storage means in which each of a plurality of 

financial data values is associated with a set of identifying attributes, 

defining for each said financial data value a range value which identifies it 
45 generating a reference file which associates the financial data values stored in said storage means 

with individual ceils of said spreadsheet, said reference file comprising coded headings for said 
spreadsheet which specify by range value and identifying attribute the financial data values to be located 
in the individual cells of the spreadsheet, and 

using said reference file to generate the spreadsheet. 
50 1 3. the method of claim 1 2 wherein the coded headings comprise : 

a value that specifies the A range value or an identifying attribute 
a means for identifying the value as a range value or an identifying attribute, and 
an indicator that the heading is a code. 
14. The method of claim 1 wherein the indicator is one or two pound signs. 
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FIG. 4 
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